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(57) 

[ABSTRACT] 

[PROBLEM TO BE SOLVED] 

Method of and apparatus for imaging to make current direct in B mode is offered. 
[SOLUTION] 

With the present invention. Sign reflected back from pulse sequence transmitted to transmission focus 
lay seems to remove echo from reflector it stood still or motion is late along a transmit path, and it is 
done filtering. Current sign of the result is superposed on normal B mode vector, and it is displayed. A B 
mode current picture is formed by means of repeating the method about transmission focus lay of a 
plural number for territory with interest. Filtering is carried out using a harmonic picture feedthrough 
and high field passage wall filter having a B mode (fundamental harmonics) feedtiirough by optional 
selection (fir filter, for example) (in consonance with transmission fire ring) by throw time. The B mode 
current picture of the result stood still or current susceptibility of low clutter from late reflector of 
motion, higher resolution, high flame speed and all direction is comprised. 



[WHAT IS CLAIMED IS:] 
[Claim 1] 

It is coupled with ultrasound transducer array including transducer elements of a plural number in the 
system which imaging makes supersonic wave reflector and above transducer array, and it is a pulse 
drive means to drive pulse in chosen transducer elements forming our transmission aperture of 
transducer elements of plural above, and pulse sequence of the first above and the second is coupled 
with the same pulse drive means and an above pulse drive means in by the first pulse sequence and the 
second transmission fire ring in the first transmission fire ring by the second pulse sequence, and it is a 
transmission beam formation means to form each in beam of the first and the second in transmission fire 
ring of the first above and the second, and beam of the first above and the second is coupled with a 
transmission beam formation means converged by substantially the same transmission focus lay and 
above transducer array, and the first beam added input signal is formed from input signal of the first pair 
from chosen transducer elements of other forming our receipt of letter aperture of transducer elements of 
plural above after transmission fire ring of the first above, and it kyokyusuru with firuta kakari several 
of the first kumi for bimu kasansa jushinshingo of receipt of letter beam keinarisyudan forming the 
second beam added input signal from input signal of the second pair from chosen transducer elements of 
above other forming our above receipt of letter aperture of transducer elements of plural above after 
transmission fire ring of the second above and the first $ zenki, and it is ketsugosa by deryoku of 
nyuryoku ketsugosa by deryoku of firuta kakari suukyokyusyudan kyokyusuru Wxih firuta kakari several 
of the second kumi named / with firuta kakari several of the first $ zenki kumi for bimu kasansa 
jushinshingo of the second $ zenki and $ zenki jushin bimu keinarisyudan, firuta tappu of several fiiku 
M ko that it juke with^rw^a kakari several of the first the second $ zenki oyobi kumi, and it seems to 
toriru, and it is ketsugosa by $ zenki firuta kakari suukyokyusyudan, firuta fukumin in deryoku which it 
i*shi to firuta kakari several of bimu kasansa jushinshingo and the second $ zenki kumi of the second $ 
zenki which it i*shi to firuta kakari several of bimu kasansa jushinshingo and the first $ zenki kumi of 
the first $ zenki in hei bi, and it kyokyushi in the first firutaringusa shingo, and *tsu, and kyokyusuru in 
the second firutaringusa shingo and $ zenki firuta, and it kasanshi in firutaringusa shingo of the second 
the first $ zenki oyobi without syo, and B modo tokorishi in bekutoru kasanki keinarisuru in uoru 
firutaringusa shingo and $ zenki uoru firutaringusa shingo, and it is shisutemu imejingusuru in ^cho and 
sum, ryu re of choonhahansyatai in ko yushi in hyojisyudan hyojisuru in kakuzou which is seki several 
of 5ywfi/laf/7 keinarisuru in B modo ryu re kakuzoushingo and $ zenki B modo ryu re kakuzoushingo. 
[Claim 2] 
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System as claimed in claim 1 it begins to be led by means of what the first scalar weight coefficient a q o 

multiplies by one set of filter coefficient that said filter coefficient of Class the first is predetermined and 
filter coefficient of the second above pair begins to be led to by means of the above multiplying the 
second scalar weight coefficient a j by one set of appointed filter coefficient. 

[Claim3] 

System as claimed in claim 2 that it is precessed, and only quantity of the first said scalar weight 
coefficient a q alpha achieves a B mode feedthrough. 

[Claim 4] 

System as claimed in claim 2 that is chosen said filter passes fiandamental harmonics sign for 
parenchyma and and one set of said predetermined filter coefficient seems to remove higher harmonic or 
low standard wave sign for parenchyma, 
[Claims] 

System as claimed in claim 2 that is chosen said filter passes higher harmonic or low standard wave sign 
for parenchyma and and one set of said predetermined filter coefficient seems to remove fundamental 
harmonics sign for parenchyma. 
[Claim 6] 

System as claimed in a q = -a j c/e a certain claim 2. 
[Claim 7] 

It is operation driving transducer elements of the first above pair by the second pulse sequence to form 
the second transmission beam in operation forming the first beam added input signal from echo signals 
of operation receiving echo signals of the first pair from transducer elements of the second pair forming 
receipt of letter aperture in transducer array after transmission fire ring of operation and the first above 
driving transducer elements of the first pair forming transmission aperture in transducer array by the first 
pulse sequence and the first above pair and the second transmission fire ring to form the first 
transmission beam in the first transmission fire ring in the method which imaging makes supersonic 
wave reflector, and pulse sequence of the first above and the second is the same, and it kasanshi in 
firutaringusa shingo of ko hodo which it i*shi to firuta kakari several of the second kumi named / with 
filter coefficient of beam added input signal and the first above pair of operation and the second above 
which transmission beam of the first above and the second depends upon filter coefficient of beam 
added input signal and the first pair of operation and the first above forming the second beam added 
input signal from echo signals of operation receiving echo signals of the second pair from transducer 
elements of the second above pair after transmission^ fire ring of operation and the second above 
converged by substantially the same transmission focus lay and the second above pair, and form the first 
filtering done sign, and keinarisuru in the second firutaringusa shingo and the second the first $ zenki 
oyobi^ and B modo tokorishi in ko hodo keinarisuru in uoru firutaringusa shingo and $ zenki mm 
firutaringusa shingo, and it is hoho imejingusuru in *c/;o and suru, ryu re of choonhahansyatai in ko 
yushi in ko hodo hyojisuru in kakuzou which is seki several of ko hodo keinarisuru in B modo ryu re 
kakuzoushingo and $ zenki B modo ryu re kakuzoushingo. 
[Claim 8] 

Method as claimed in claim 8 it begins to be led by means of what the first scalar weight coefficient a q 

o multiplies by one set of filter coefficient that said filter coefficient of Class the first is predetermined 
and filter coefficient of the second above pair begins to be led to by means of the above multiplying the 
second scalar weight coefficient a j by one set of appointed filter coefficient. 

[Claim 9] 

Method as claimed in claim 8 that it is precessed, and only quantity of the first said scalar weight 
coefficient a q ga alpha achieves a B mode feedthrough. 

[Claim 10] 

Method as claimed in claim 8 that is chosen said filter passes fundamental harmonics sign for 
parenchyma and and one set of said predetermined filter coefficient seems to remove higher harmonic or 
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low standard wave sign for parenchyma. 
[Claim 11] 

Method as claimed in claim 8 that is chosen said filter passes higher harmonic or low standard wave 
sign for parenchyma and and one set of said predetermined filter coefficient seems to remove 
fundamental harmonics sign for parenchyma. 
[Claim 12] 

Method as claimed in a q = -a j ^fe a certain claim 8, 
[Claim 13] 

It is coupled with ultrasound transducer array including transducer elements of a plural number in the 
system which imaging makes supersonic wave reflector and above transducer array, and it is a pulse 
drive means to drive pulse in chosen transducer elements forming our transmission aperture of 
transducer elements of plural above, and pulse sequence of the first above and the second is coupled 
with the same pulse drive means and an above pulse drive means in by the first pulse sequence and the 
second transmission fire ring in the first transmission fire ring by the second pulse sequence, and it is a 
transmission beam formation means to form each in beam of the first and the second in transmission fire 
ring of the first above and the second, and beam of the first above and the second is coupled with a 
transmission beam formation means converged by substantially the same transmission focus lay and 
above transducer array, and the first beam added input signal is formed from input signal of the first pair 
from chosen transducer elements of other forming our receipt of letter aperture of transducer elements of 
plural above after transmission fire ring of the first above, and it is jitsushitsumatoni in narijun ]\Xs\x with 
syuha several in hani of receipt of letter beam keinarisyudan and syotei forming the second beam added 
input signal from input signal of the second pair from chosen transducer elements of above other 
forming our above receipt of letter aperture of transducer elements of plural above after transmission fire 
ring of the second above, and it is funrisuru jiinrisyudan, and it keinarisuru in the first firutaringusa 
shingo by ko *yosuru with firuta kakari several of the first kumi in bimu kasansa jushinshingo of the 
first $ zenki, and it is ketsugosa in deryoku of funrisyudan keinarisuru in the second firutaringusa shingo 
and $ zenki funrisyudan by ko *yosuru with firuta kakari several of the second kumi named / with firuta 
kakari several of the first $ zenki kumi in bimu kasansa jushinshingo of the second $ zenki, and it 
kasanshi in firutaringusa shingo of the second the first $ zenki oyobi without syo, and B modo tokorishi 
in bekutoru kasanki keinarisuru in uoru firutaringusa shingo and $ zenki uoru firutaringusa shingo, and 
it is shisutemu imejingusuru in *c/?o and suru, ryu re of choonhahansyatai in ko yushi in hyojisyudan 
hyojisuru in kakuzou which is seki several of syudan keinarisuru in B modo ryu re kakuzoushingo and $ 
zenki B modo ryu re kakuzoushingo. 
[Claim 14] 

System as claimed in claim 13 that is configured fundamental harmonics sign is passed substantially and 
and said separating means seems to remove higher harmonic or low standard wave sign for parenchyma. 

[Claim 15] 

System as claimed in claim 13 that is configured higher harmonic or dull wave sign is passed 
substantially and and said separating means seems to remove fundamental harmonics sign for 
parenchyma. 
[Claim 16] 

It kasanshi in choha (kochoha mata, teichoha) shingo of ko hodo funrisuru in harmonic (kochoha mata, 
teichoha) shingo of the second included in beam added input signal of operation forming the second 
beam added input signal and harmonic (higher harmonic or a dull wave) sign of the first included in 
beam added input signal of the first above substantially are separated from echo signals of operation 
receiving echo signals of the second pair and the second above pair and above the second after 
transmission fire ring of operation and the second above driving transducer elements of the first above 
pair by pulse sequence of the second the same as pulse sequence of the first above by transducer 
elements of the second above pair and the second the first $ zenki oyobi to form transmission beam of 
the second converged in transmission focus lay substantially the same as transmission beam of the first 
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above in operation forming the first beam added input signal from echo signals of operation receiving 
echo signals of the first pair from transducer elements of the second pair forming receipt of letter 
aperture in transducer array after transmission fire ring of operation and the first above driving 
transducer elements of the first pair forming transmission aperture in transducer array and the first above 
pair and the second transmission fire ring by the first pulse sequence to form the first transmission beam 
in operation to pour contrast medium into within fluid drifting to supersonic wave reflector in imaging 
method to grind and the first transmission fire ring, and B modo tokorishi in ko hodo keinarisuru in uoru 
firutaringusa shingo and $ zenki uoru firutaringusa shingo, and it is hoho imejingusuru in and sum, 
ryu re of choonhahansyatai in ko yushi in ko hodo hyojisuru in kakuzou which is seki several of ko hodo 
keinarisuru in B modo ryu re kakuzoushingo and $ zenki ^ modo ryu re kakuzoushingo. 



[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[INDUSTRIAL APPLICATION FIELD] 

The present invention relates to anatomical scanning ultrasonic system of human organism generally 
directed to medical diagnosis. For concreteness, (by means of contrast medium or without using)The 
present invention relates to moving fluid in human organism or the method that imaging does the fluid 
or fabric by detecting the ultrasonic echo which is reflected back since supersonic wave is transmitted to 
fabric. 
[0002] 

[PRIOR ART] 

Brightness of picture element (picture element) does a conventional supersonic wave scanner in 
carbuncle based on coke strength of echo echo, and 2 dimensions of B mode pictures of fabric are 
formed. In so-called "collar current" mode, imaging (in other words or kakuzouka is picturized) can do 
motion of hemal current or fabric. In conventional supersonic wave current imaging method, mean 
velocity is estimated using either of principle of Doppler or time domain mutual correlation method, 
subsequently this is superimposed in a B mode picture, and it is displayed in collar. 
[0003] 

It is known using Doppler effect heart and to measure intravascular hemal current. Using supersonic 
frequency shift reflected back, speed of supersonic wave reflector from fabric or blood can be measured. 
When hemal current goes towards transducer, alteration of frequency reflected back namely shifts 
increase, when current of blood is direction going away from transducer, it decreases. Mean velocity is 
estimated by processing this Doppler shift, when this is displayed, speed of current and direction can be 
expressed using foreign collar (color). In collar current speed mode, several hundred adjacent sample 
volume is displayed by coincidence, is made a color code so that these all expresses speed of sample of 
each. 
[0004] 

According to known imaging system, transmission fire ring of a plural number (firing) is used about 
each focus in collar current mode. A packet to become than 16 times of transmission is acted on, and 
field passage wall (wall) filter removes echo from late fabric of motion or vascular wall high, and 
dynamic range of sign is reduced for the later current aftertreatment estimating mean velocity using 
Kasai (Ksai) autocorrelation algorithm or mutual* correlation algorithm. 
[0005] 

It drifts, and quantitative speed information can get conventional collar in imaging, but, capacity to 
watch the current which is physical is limited by means of current susceptibility only for the clutter 
(clutter) clearance capacity, resolution, flame speed and axial. Digital subtraction method is proposed so 
that imaging does supersonic wave reflector moving in B mode imaging previously. By way of example 
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only, Proc. 1992 IEEE Ultrason. Symp. Magazine, paper "pass line (Path Lines in BloodFlow Using 
High-Speed Digital Subtraction Echography) of Ishihara of Page 1277 ... Page 1280 syosai in blood 
stream using high-speed digital subtraction ultrasonography" and Proc. 1990 IEEE Ultrason. Symp. 
Paper such as magazine, Ishihara of Page 1473 ... Page 1476 syosai, it "is high-speed digital subtraction 
ultrasonography": Preliminary application (High-Speed Digital Subtraction Echography; to principle and 
arterial sclerosis, arrhythmia and blood stream shikakuka It wants to be referred to Principle and 
Preliminary Application to Arteriosclerosis, Arrhythmia andBlood Flow Visualization). However, As 
for these method, occasion, this use two tap wall filter having low cutoff frequency in emergency for 
nature using subtraction between flame. This low cutoff frequency is a thing due to long time delay 
between things of flame mutual next to each other, and sign from late fabric of motion or vascular wall 
is not suppressed adequately by this. 
[0006] 

To U.S. Patent No. 5,632,277, non-linear imaging system employing phase inversion subtraction is 
disclosed. In invention of this patent, the first and the second supersonic wave pulse are transmitted to 
alteration in the body which is going to do imaging, two 180 degrees foreign pulse is transmitted in the 
embodiment, and is added in receipt of letter. Conventional echogram is formed by combination with 
basic signal components and harmonic (hamonikku) signal components , as for the component of the 
latter, is occurred in blood stream containing nonlinear media such as for example fabric or contrast 
medium. Echogram can be improved by means of basic signal components are suppressed by a case, and 
emphasizing harmonic component. 
[0007] 

Contrast medium is developed for supersonic wave medicine to make use for diagnosis of the blood 
vessel configuration that it is difficult that imaging is ground traditionally. By way of example only, 
Paper such as Ultrasonics magazine, Vol. 29 (1991), deJong of Page 324 ... Page 380 syosai, it "is 
principle of supersonic wave contrast medium and recent development (Principle and Recent 
Developments in Ultrasound Contrast Agents)" In, usage of contrast medium is contemplated. 
Microbabble (microbubble) that contrast medium has diameter in area of 1-10 micron for a model There 
is de, is injected within blood stream. A backscatter data from these microbabbles is employed as marker 
enabling imaging of blood stream in what is massive than a backscatter data of blood corpuscle by e/. It 
is for one method to divide echo from these contrast medium more to employ harmonic (higher 
harmonic or a dull wave) component of echo of contrast medium, and these harmonic component is 
massive all the more time than harmonic component from fabric of the circumference which does not 
include contrast medium. For purposes of example, Proc. 1992 IEEE Ultrason. Symp. Magazine, paper 
"the second higher harmonic Doppler supersonic wave blood perfusion determination (Second 
HarmonicDoppler Ultrasounf Blood Perfusion Measurement)" of Newhouse of Page 1 175 ... Page 1 177 
syosai and Proc. 1994 IEEE Ultrason. Symp. Paper such as magazine, Bums of Page 1547 ... Page 1550 
syosai\ it "is harmonic power mode Doppler employing microbabble contrast medium": Betterment 
method (Harmonic Power Mode Doppler Using Microbubble Contrast Agents: for imaging of small 
vascular current It wants to be referred to An Improved Method for Small Vessel Flow Imaging). 
Frequency f q appear, and so principally shinshi narrow-band sign to carry out current imaging of 

harmonic (higher harmonic or a dull wave) sign, 2f q (the second higher harmonic) or sign of band 

mainly on f q /2 (dull wave) is received, and conventional collar drifts, and it is processed. This formula 

is only low,, in other words flame speed ku, in addition, it drifts susceptibility axial with all constraint of 

conventional collar current imaging. 

[0008] 

[PROBLEM TO BE SOLVED BY THE INVENTION] 

Therefore, The method which makes physical current vision in B mode is requested by imaging doing 
moving reflector in direct. In this, the dynamic range that imaging system is high is provided, capacity it 
stood still or remove clutter from late fabric and vascular wall of motion is comprised, a thing having 
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current susceptibility in higher resolution, high flame speed and all direction is requirement. 
[0009] 

[MEANS TO SOLVE THE PROBLEM] 

Method of and apparatus for imaging to do a flow in direct in B mode uses sequence of broadband pulse 
transmitted to transmission focus lay, sign reflected back from this sequence seems to remove echo from 
reflector it stood still or motion is late along a transmit path, and is done filtering. As a result, provided 
current sign is superimposed in on normal B mode vector, and it is displayed. A B mode current picture 
is formed by means of repeating the method about transmission focus lay of a plural number for territory 
with interest Filtering (in consonance v^th transmission fire ring) is throw thyme (slow time) Is carried 
out ^fe, it is configured in high field passage "wall filter" having B mode picture feedthrough (feed- 
through) function (by way of example only, fir filter). While it is filtering between this fire ring, and 
boosting cutoff frequency to useful area in comparison with filtering between flame, still better clutter 
stress can be sold by lengthening wall filter still more. Wall filter boosts current sign pair clutter ratio, 
this ratio can be boosted by means of employing contrast medium more. The B mode current picture of 
the result stood still or clutter from late fabric and vascular wall of motion is low, and resolution is high, 
and flame speed drifts highly, and susceptibility comprises the advantage which there is in all direction. 
[0010] 

According to a preferred aspect of the present invention, it is transmitted plural number time to specific 
transmission focus lay broadband pulse. In receipt of letter, fundamental harmonics sign (using, by way 
of example only, band-pass filter) is divided, subsequently this divided fundamental harmonics sign can 
leave high-pass filter ring between fire ring using wall filter. Imaging can do hemal, drifting (blood 
stream) without pouring contrast medium vsdthin blood by employing this sign which passed. 
[0011] 

Made contrast medium is poured v^thin blood by a gas charge microbabble, and, according to a 
preferred aspect according to a thing of the present invention, it acts on as marker for imaging to do 
blood stream. It is transmitted a message plural time specific transmission focus pulse by being located. 
It is occurred by means of higher harmonic or supersonic wave pulse and propagation media, nonlinear 
correlation between things of contrast medium poured in detail which a dull wave signal is transmitted 
to. In receipt of letter, desired harmonic (higher harmonic or a dull wave) sign (using, by way of 
example only, band-pass filter) is divided, subsequently this divided harmonic (higher harmonic or a 
dull wave) sign can leave high-pass filter ring between fire ring using wall filter. As a result of this 
filtering, harmonic (higher harmonic or a dull wave) sign reflected back by the territory which does not 
stand still along a transmit path namely current territory can be extracted. As a result, provided harmonic 
(higher harmonic or a dull wave) current sign is superimposed in on conventional B mode vector, and it 
is displayed. Receipt of letter energy of harmonic (higher harmonic or a dull wave) frequency 
contributing to non-desired histionic sign is suppressed by means of wall filter. 
[0012] 

[MODE FOR CARRYING OUT THE INVENTION] 

Conventional scanning ultrasonic system system is shown in FIG, 1 . the system comprises transducer 
array 10 configured with plural transducer elements 12 driven separately. When is biased by a waveform 
comprising pulse occurred by means of transmitter 14 as for each transducer element 12, burst of 
ultrasound energy is produced. Ultrasound energy reflected back from checking body to transducer array 
10 is converted to an electrical signal by means of each transducer element 12, and one set of 
transmission and reception is changed (T/R), and switch 18 is gone through, and it is applied to receiver 
16 separately. T/R switch 18 consists of a group of diode typically, and electronic circuit for receipt of 
letter is protected from high tension occurred by means of sending electronic circuit. By a transmit 
signal, a group of diode intercepts the sign to a receiver or it is limited. Transmitter 14 and receiver 16 is 
operated with control of main controller unit 20 in response to command from operator. One time of 
complete scanning (scan) is carried out by acquiring serial echo signals, on that occasion transmitter 14 
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is temporary, and it turns on, and is driven, and transducer element 12 of each is biased, echo signals 
occurred by means of transducer element 12 of each in the rear are applied to receiver 16. While the 
channel that a certain channel is different still transmits a message, the reception can be started. Receiver 
16 puts separate echo signals from each transducer element together, and single echo signals are made, 
these single echo signals are employed to makers best scanning beam in a picture in display monitor 22. 
[0013] 

Transmitter 14 seems to be emitted as the beam which ultrasound energy is directed, and is converged, 
and, with direction of main controller unit 20, transducer array 10 is driven. To achieve this, each time 
delay is given plural pulse generators 24 by means of transmission beam former 26. Main controller unit 
20 determines the condition which acoustic wave pulse is transmitted to. By this information, 
transmission beam former 26 determines timing of each initial pulse that it should be occurred by means 
of pulse generator 24 and amplitude. Amplitude of each initial pulse is apodaizesyon (apodization) It is 
made by means of evolution circuit 36. For example, apodaizesyon evolution circuit can be composed in 
high tension controller setting line source as opposed to each pulse generator. Pulse generator 24 is next, 
and T/R switch 18 is gone through, and initial pulse is sent to each transducer element 12 of transducer 
array 10. T/R switch 18 protects time gain control (TGC) amplifier from high tension with the fear that 
there is in transducer array. It is occurred in apodaizesyon evolution circuit 36 apodaizesyon weight. 
Weight is added from transmission beam former 26, and apodaizesyon evolution circuit 36 takes out 
data, and one set of digital - analog converters which high tension controller of superscription is gone 
through, and apply it to pulse generator 24 may be included. It makes supersonic wave beam is directed 
by means of by means of regulating delay between transmission focusing coil time adequately as before 
and regulating transmission apodaizesyon weight, and converge, and transmission beam can be formed. 
[0014] 

Echo signals occurred by each burst of ultrasound energy reflect back from the body which is located in 
a series of distance along each transmission beam. These echo signals are detected by means of each 
transducer element 12 separately, dosage of the echo which sample of bulk of echo signals in specific 
event produces in distance of specify is expressed. Echo signals are not detected in coincidence by 
difference of propagation meridian between things of reflection point and each transducer element 12 
and those bulk is not aequalis. Receiver 16 amplifies separate echo signals by means of each TGC 
amplifier 28 in each receipt of letter channel. Amplification degree by each TGC amplifier goes through 
each control path driven by means of TGC circuit (it is not illustrated) (it is not illustrated), and it is 
controlled. TGC circuit is set by a main controller unit and hand operate of plural potentiometers. 
Subsequently amplified echo signals are supplied to receipt of letter beam former 30. Each receipt of 
letter channel of receipt of letter beam former goes through each TGC amplifier 28, and it is connected 
to each of transducer element 12. 
[0015] 

With direction of main controller unit 20, receipt of letter beam former 30 chases direction of 
transmission beam. Receipt of letter beam former 30 gives each amplified echo signals appropriate time 
delay and receipt of letter apodaizesyon weight, those sign is added, and echo signals of one shown in 
right are composed in all ultrasound energy reflected back by the point which is located in range of 
specify along supersonic wave beam of one (distance). It is calculated in real time using exclusive use 
hardware or delay between receipt of letter focusing coil time is read by look-up table. Receipt of letter 
channel and the circuit where filtering makes received pulse are included. Subsequently delayed input 
signal between time is added mutually, and it is supplied to signal processing or detecting element 32. 
Detecting element 32 converts added input signal to designation data. This is an envelope curve of sign, 
and, in B mode (grey scale), edge emphasis and aftertreatment of addition such as for example logarithm 
compression are received. Scan converter 34 receives designation data from detecting element 32, and 
the data is converted to a desired picture for use in designation. When it is described to be concrete. As 
for scan converter 34, scaling converts sound image data to done Cartesian coordinates designation pixel 
data in video speed from polar coordinate (R- theta) sector model or Cartesian coordinates linear array 
adequately. This sound data which it scans, and is converted into is output subsequently to display on 
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display monitor 22, display monitor 22 picturizes time alteration amplitude of an envelope curve of sign 

in grey scale. Each scanning beam is displayed about each transmission beam. 

[0016] 

Supersonic wave B mode with the present invention to use for medical diagnosis drifts, and FIG. 2 
shows imaging system. In this system, it is driven N time pulse using corrugation the same by means of 
supplying N time a transducer element of each in transmission aperture in transmission sequence from 
transmission sequence memory 38 by each pulse generator. Pulse generator 24 drives transducer element 
12 of transducer array 10, and beam is form, and occurred ultrasound energy is directed in each 
transmission fire ring, in other words is done a steering. Transmission focusing coil time delay 39 is 
given each waveform comprising pulse made by means of a pulse generator in response to transmission 
sequence 38 to achieve this. By means of regulating delay between transmission focusing coil time 
adequately as before, it can make desired transmission focus lay converge supersonic wave beam. 
[0017] 

About each transmission, echo signals from transducer element 12 are supplied to each receipt of letter 
channel 40 of beam former. With direction of main controller unit 20 (FIG. 1), receipt of letter beam 
former chases direction of transmission beam. Receipt of letter beam former gives received echo signals 
delay 42 between appropriate receipt of letter focusing coil time, those sign is added, and echo signals of 
one shown in right are composed in all ultrasound energy reflected back by lay of specify along 
transmission beam of one. About each of transmission fire ring of N time converged by specific 
transmission focus lay, delayed input signal between time is added with receipt of letter adder 44. o that 
added input signal on a series of transmission fire ring is supplied to wall filter 46. Wall filter 46 does 
filtering between transmission fire ring of N time and sign done filtering is supplied to detecting element 
32. Detecting element 32 forms an envelope curve of sign between the fire ring which can leave 
filtering. After after-treatment (including edge emphasis and logarithm compression) and scanning 
conversion, scanning beam is displayed on display monitor 22 ( FIG. 1 ). Scanning beam of each seems to 
be displayed about about each transmission focus lay (when transmission focus is one about each beam 
angle) or vector of each (when there are plural transmission focus about each beam angle), and this 
method is repeated. 
[0018] 

According to preferred arrangement of the present invention, filter 46 is configured with vector adder 50 
having horsepower coupled with input coupled with fir filter 48 and fir filter 48 having input coupled 
with horsepower of receipt of letter adder 44 and detecting element 32. Fir filter comprises tap of M ko 
to receive filter coefficient of each one set of M ko about each transmission fire ring. Filter coefficient 
on n-th transmission fire ring, a ^ c q, a ^ c j,. There is a c de. In here, And it is scalar weight on a 

ha n-th transmission fire ring n =0,1,.... It is N -1 and c q, c j,. It is one set of filter coefficient which c 

j ha, fir filter 48 seem to put principal part of desired fundamental harmonics frequency in input 

signal or desired harmonic (higher harmonic or a dull wave) frequency, and is chosen. Scalar weight a q, 

a J,. Wall filter is formed by a ,j ha throw time, this passes sign from reflector moving in massive 

speed than predetermined threshold amount for selection. Filter coefficient a c q, a c j,. It is supplied 

in filter from filter coefficient memory 52 about each transmission fire ring with an a c j ha main 

controller unit. By way of example only. About the first transmission fire ring, one set of filter 
coefficient a q c q, a q c j,. Is supplied a q c ga fir filter, and, about the second transmission fire ring, 

one set of filter coefficient a j c q, a ^ c j,. A state supplied in a j c j ga fir filter is followed. 

Depending on the application, as for the filter coefficient, diagnosis is programmable. Filter coefficient 
of pair it can make look-up table in memory of a main controller unit store filter coefficient of foreign 
plural pair and is desired can be chosen by means of a member of system operation. In the application 
which is number N =2 of transmission fire ring, filter coefficient of bigeminal pair is stored by memory, 
filter coefficient of our on the other hand of chosen pair is transferred to fir filter before the first 
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transmission fire ring and our other filter coefficient of the chosen pair is transferred to fir filter before 
after the first transmission fire ring and the second transmission fire ring. In similar, In the application 
which is number N =3 of transmission fire ring, 2 or three sets of filter coefficient is stored by memory, 
though filtering does input signal to produce as a result of the first these - fire ring of tertiary, is 
employed. A similar procedure is done in the application which is number of transmission fire ring N 
>3, A series of fir filter output signal in transmission fire ring of N ko is ruisansa with vector adder 50. 
Subsequently, After output signal of vector adder caught normal B mode aftertreatment, is converted 
scanning, and is displayed. 
[0019] 

According to the preferred arrangement of the present invention, pulse sequence becoming than the 
same broadband pulse of N ko mainly on fundamental harmonics frequency is transmitted to 
transmission focus lay of specify by means of transducer array. In receipt of letter, band-pass filter 
mainly on fiindamental harmonics frequency divides desired fundamental harmonics component 
substantially. Afterwards, Wall filter lasts for transmission of N time, and fundamental harmonics 
current sign is extracted. Fundamental harmonics current filter as shown in FIG. 3 can be composed in 
two column, the first column 54 extracts major component of fundamental harmonics component, the 
second column 56 suppresses fundamental harmonics component of stationary for parenchyma by field 
passage wall filter high. 
[0020] 

Fundamental harmonics current filter is embodied with fir filter 48 shown in FIG. 2 . One set of filter 
coefficient c q, c j, that M tap fir filter 48 passes major component of fundamental harmonics frequency 

in input signal. It is chosen c ga. Furthermore, When each output signal of fir filter on transmission 

focus lay of data is added, if fundamental harmonics sign may leave high-pass filter ring between 
transmission fire ring, a q, a j,'. Wall filter weight having a _j dfe is chosen. Added sign is next, and it is 

processed B mode to be conventional. In other words, Disposal of envelope curve detection, logarithm 

compression is done. 

[0021] 

According to the above-mentioned preferred arrangement of the present invention, a B mode current 
picture is superimposed in on a conventional normal B mode picture. By this, A diagnosis engineer gets 
possible to observe a hemal flow as against a knov^ anatomical landmark in the case of medical 
diagnosis. This B mode picture feedthrough is achieved by making one of wall filter weight precess. By 
way of example only, Only weight a q o dosage alpha on the first fire ring can make precess so that it is 

shown in flow chart of FIG. 3 . By a B mode picture feedthrough, a current picture can be superimposed 
on a conventional conventional B mode picture by reason of designation. In this substitute, A current 
picture is made collar, and it may be superimposed on a conventional B mode picture by reason of 
designation. 
[0022] 

Made contrast medium is poured within blood by a gas charge microbabble, and, according to a 
preferred aspect according to a thing of the present invention, it acts on as marker for imaging to do 
blood stream. The same pulse is transmitted to specific transmission focus lay in fire ring of plural time 
in succession. When it is described to be concrete, Pulse of N A:o having center frequency f q o is 

transmitted to each transmission focus lay. In receipt of letter, band-pass filter mainly on harmonic 
(higher harmonic or a dull wave) frequency divides desired harmonic (higher harmonic or a dull wave) 
component substantially. Subsequently, Wall filter extracts harmonic (higher harmonic or a dull wave) 
current sign about transmission of N time. Harmonic (higher harmonic or a dull wave) current filter can 
be composed in two column so that is shown in FIG. 4 . the first column 58 extracts major component of 
harmonic (higher harmonic or a dull wave) component, the second column 57 suppresses harmonic 
(higher harmonic or a dull wave) component of stationary for parenchyma by field passage wall filter 
high. According to preferred arrangement on this harmonic (higher harmonic or a dull wave), both filter 
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stages are embodied with fir filter 48 shown in FIG. 2 . One set of harmonic (higher harmonic or a dull 
wave) filter coefficient c q, c j, that M tap fir filter 48 passes major component of desired harmonic 

(higher harmonic or a dull wave) frequency in input signal. It is chosen c ga. When there isf^de 

transmitted center frequency, when k 2 is assumed the above-mentioned integer, is occurred kf q wo 

higher harmonic by nonlinear characteristics of fabric / contrast medium. In addition, It is occurred dull 
wave of frequency f q /k by destruction of a babble of contrast medium. When is shown in FIG. 4 . 

output signal of adder 50 takes in time substantially, and it is configured only in the higher harmonic (or 
dull wave) sign which varies from to (the reflector which in other words move). With preferred 
arrangement, It is done the second higher harmonic sign imaging. This is achieved using normal B mode 
transmission sequence becoming than plural the same pulse, but, a transmit signal is done in 
conventional twist narrow-band, and what is fitted in bandwidth of the second higher harmonic and 
transducer is requirement. In deformation of embodiment of harmonic (higher harmonic or a dull wave) 
imaging, a harmonic feedthrough can be established without along with a B mode feedthrough or B 
mode feedthrough. FIG. 5 shows harmonic and both feedthroughs of a B mode (non-current) picture. 
Between our one of transmission fire ring plural a B mode picture feedthrough, harmonic (higher 
harmonic or a dull wave) filter stage 60 or filter coefficient c q, c j, of division of fir filter 48. Only 

quantity of c j o beta makes precess, and it is achieved by filter passing B mode signal of fundamental 

harmonics. Because, by a B mode feedthrough, some normal B mode pictures can pass, it is to the thing 
which a displayed picture drifts to harmonic on a conventional B mode picture, and superimposed a 
picture in. Then, The picture feature which a normal B mode picture fits for a scholar of ultrasonic- 
examination, and can recognize seems to be provided, and it acts on. 
[0023] 

A harmonic feedthrough does the same thing, but, instead of a B mode (fiandamental harmonics) picture 
or point passing harmonic images as well as it is different. What can be carried out about the case that it 
is difficult that a harmonic picture does imaging still than normal B mode better is demonstrated. A 
harmonic feedthrough, wall filter weight a q, a j,. It is achieved by making a ^ _j no one precess. By way 

of example only, Only the first namely weight a q o dosage alpha on the first transmission fire ring can 

make precess so that it is shown in FIG. 5 . FIG. 5 shows harmonic between things of the same 
transmission fire ring and a B mode feedthrough, but, what can be achieved in harmonic and the fire ring 
which a B mode feedthrough is different in will be understood. 
[0024] 

Band-pass filter ring and the B mode which employed wall filtering flowed, and simulation did imaging 
system about transmission of =2 times N with the use of wall filter weight a q =1 and a j =-1 . When, 

FIG. 6 , wall filter weight is 

[1,-1], it is accompanied, and answer of wall filter is shown as a function of normalization frequency. 
Simulation was done about transmission of in the system and =4 times N with the use of weight a q =1, a 

1 =1, a 2 =-1 and it shimyuresyonshi about transmission of =4 times N with the use of a 3 =-1 ( FIG. 7 

reference) f FIG. 7 reference) and weight a q =1, a ^ =-1, a 2 =-1 and a 3 =1 (cf FIG. 8). When FIG. 6 - 

wall filter expressed by means of 8 is coupled with fundamental harmonics or a harmonic (higher 
harmonic or a dull wave) band-pass filter ring, high-pass filter ring seems to do fundamental harmonics 
or harmonic (higher harmonic or a dull wave) sign, and it acts on. The wall filter weight acts on to 
remove low rate signal corresponding to comparatively slow motion. By this. Fundamental harmonics or 
nonsteady component of a harmonic (higher harmonic or a dull wave) signal gets possible to be made 
vision. This technique can employ without or employing using contrast medium so that imaging does a 
hemal flow in B mode. As substitute example, transmission of =3 times N and next weight weight a q =- 

0.5, a J =1 and a 2 =-0.5 may be used in system. 

[0025] 
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As for the period between things of each of transmission of N time, a user is controlable per one focus 
lay to determine wall filter cutoff frequency. When period between things of each of transmission of N 
time to being located is lengthened, cutoff frequency goes low specific transmission focus, and 
susceptibility as opposed to current of low speed (gain) becomes high. Only specific preferred feature of 
the present invention was illustrated, and it was explained, but, a person skilled in the art may do various 
kinds of alteration and deformation. Therefore, As for all such alteration which are not deviated from 
and the transformation, it wants to be understood what is included by claims by true mind of the present 
invention. 



[BRIEF DESCRIPTION OF DRAWINGS] 
[ FIG. 1 ] 

It is block diagram of conventional B mode scanning ultrasonic system system. 
[ FIG. 2 ] 

It is block diagram of scanning ultrasonic system system in conformity to preferred arrangement of the 
present invention, 
[ FIG. 3 ] 

B mode having a B mode feedthrough in conformity to preferred arrangement of the present invention 
(fundamental harmonics) is flow chart it drifts, and to show filtering in. 
[ FIG. 4 ] 

Harmonic having a B mode feedthrough in conformity to preferred arrangement according to a thing of 
the present invention (higher harmonic or a dull wave) is flow chart it drifts, and to show filtering in. 
[ FIG. 5 ] 

It is flow chart B mode in conformity to more another preferred arrangement of the present invention 
and harmonic having a harmonic feedthrough (higher harmonic or a dull wave) drift, and to show 
filtering in. 
[ FIG. 6 ] 

It is number of transmission fire ring N =2 and when wall filter weight is 

[1,-1], it is graph it is accompanied, and to show wall filter output signal in as a function of throw time 
normalization frequency (if appropriate pulse repeat distance is given in the wall filter which disclosed 
here, it is interior, and sign enters general in 0 or more 0.2 normalization frequency range). 
[ FIG. 7 ] 

It is number of transmission fire ring N =4 and when wall filter weight is 

[1,1,-1,-1], it is graph it is accompanied, and to show wall filter output signal in as a function of throw 
time normalization frequency 
[ FIG. 8 ] 

It is number of transmission fire ring N =4 and when a wall filter weight charge account is 
[1,-1,-1,1], it is graph it is accompanied, and to show wall filter output signal in as a function of throw 
time normalization frequency 
PENOTATION OF REFERENCE NUMERALS] 

10 Transducer array 12 A transducer element 14 Transmitter 16 A receiver 18 Transmission and 
reception changeover switch 20 A main controller unit 22 A display monitor 24 A pulse generator 26 
Transmission beam former 28 Time gain control amplifier 30 Receipt of letter beam former 32 
Detecting element 34 A scan converter 36 apodaizesyon evolution circuit 38 Transmission sequence 
memory 39 Delay between transmission focusing coil time 40 Receipt of letter channel 42 Delay 
between receipt of letter focusing coil time 44 Receipt of letter beam adder 46 Wall filter 48 Fir filter 50 
Vector adder 52 Filter coefficient memory 
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